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Roy Reider (1914-1979)

SELECTIONS FROM HIS WRITTEN
SPOKEN WORDS

Compiled b.vH. C. Faxton

AND

Los AlarnosSci&tific Laboratory

Qn Chemical Criticality Controll

The aspect of nuclear clergy which introduced seemingly a totally
n~w kind of risk to the world is the prompt critical process. Here one
pr~sumably, by establishing a certain combination of mass and dimension
modified in a lesser way by other p~.rametersand provided with the
omnipresent neutron as an “ignition” source, could induce damage to
people and things. It appears that it is the inevitable appearance of
the “igniting” neutron that makes criticality so unique a risk.

Actually in the realm of chemistry, particularly with high energy
compounds, one can also find a mass/dimension influenced risk with an
ignition source inherent in the process.

With high energy compounds, safety controls are exercised as suc-
cessfully by avoiding critical mass and dimension as bv avoiding igni-
tion sources. . . .

Low or deflaqrating explosives can he made to burn when ignited by
flame or Spark. Their hurninq rate can b~ speeded up by incre~sed
temperature and pressure which is typical of chemical reactions in
qenpral. This pressur~/temperat.llr~enhancement of reaction rate can
rapidly produce a transition from cieflagrationto detonation.

The transition of orderly burning to high order detonation can he
entirely mass related or associated with a critical dimension such as
column neiqht. Hence th~ destructive potential of low explosives in
the accidental explosion of large quantities is little different than
high explosives. This chemical criticality risk can be best illus-
trated by the Texas City disaster of 1947, Here two large order explo-
sions occurred in a very insensitive explosive, ammonium nitrate.
Conditions prevailed wllcr~the charge masses exceedwi a certain criti-
cal value,

One of th~ most hazardous opwatinns within the t?xplos;veindustr,y
+s the disposal of unwanted explosivtx materials. A cormnontechniqup
is destruction by burning. Th~ prohlcm of critical dimmsion in this
operation is recognized IIV the spllcificlimiting rcqllirrmt?ntfor high
explnsiv(?shurninq beds to tl~no mor~ than 3 inch~s deep, Other suh-
stancwi have different depth limits: smokeless powcl~r6 inches, and
~l,ynamite? inches.

2
Iv the Fundamcntnls of Safetv..— .—. —— —.——.--a

L~t mc rlcllnn,itct,hefunriamontalsof safety,
Manaqcmpnt leadership in t,hod~claration of policy and assurnpt.!on
of r~spnnsihilit.yfor control of acrid~nts,



2. Assignment of responsibilities to operating officials, safety and
health personnel, supervisors, and technical committees.

3. Establishment of requirements for procedures, includinq r( ~iew of
procedures.

4. Maintenance of safe working conditions, including irs:ections by
specialists (of cranes, elevators, high-pressure equipwmt, fire
protective devic~s, etc.), U)mittee inspections, proper I)urchasincj
and acquisition, supervisory interest, and other elements.

5. Safety training for supervisors and employees which could incll!c~
first aid, emergencies, review of accidents, technical infc-mat~on,
protective clothing, safety fundamentals, and a v~.riicyof spec”‘ic
subjects.

6. Medical and first aid: preplacement and periodic examir ior,’,
treatment of !njuries, and health counselil’g.

7. A system for reporting and recording acciderlts,including ne~
misses or potential mishaps, which can alert personnel concerr , >
needed protective measures or procedural changes.

On Policy and Responsibility
2

The most important fundamental in the prevention of accide~’[.+;
the assignment and the acceptance of responsibilitywherein p~-”,l at
any level of supervision or in staff assignme~ts say r-eadil:~.“Not only
has this Deen assigned to me as an individual but also I avow that, if
anything goes wrong in the operation with which I have been a!isociated
or assigned, come see me.” This acceptance of rc~ponsihfllit,yseems
universally to be rapidly fading away from ‘}*11~ lctio~,of modern
administration, and this is unfortunate.

I emphasize that the most importan? fiin,I., :J1 flsthe assignment
and acceptance of responsibility. Th?s l+~::i!~~$,l}l;it.vmust he ar:nm-
panled by the authorit.vand resources t.llatN;: mnnensurat.e with thr
degree of responsibilityexpected.

Fifteen ,yearsago at the laborJJtorywhere I worked th~re was a
series of devastating explosions. These mir~,i,p;cost th~ lives of 6
employees and left 28 fatherless cht’lJr[Jn.The most comnon deficiency
leading up to these accidents W?S th~ ~.Icl(of appropriate operating
procedmeso

When I spoke to people, som~~nf my own p~ople, reminding thm how
remiss we had been in the step, ~vallab”? t.r)avoid these catastrophes,
they said, ‘iOh,,YOUasked them to have procedures; twice yOIJasked them
to have procedures.” I col:ldl)avednnP t.h!s40 times and still have
been remiss because I had nl,tyet,~xhaust’?dall the resources available
to me to prevent those misllnps, If ,YOU,tand somewhere In the chain of
rcspnnslhilit.yfor th~ perfol-manc~!of p:ople itndvou fi~venot exhausted
all your resource%, ,YOUshare rrsponsihllity, ,YOUshould accept r@spnn-
sihllit,y,for what goes wong. Tt,om~,m ,yotIobsess yourself with this
idea, th~ less are the chanc~sl 1 bellcv~, that nccidt?ntswill occl .
Supm=visors closest to the operatloni.Itningperformmi, those in thv
first level of supervision, !“ON c’,rIse>ito the employees carr,yingout
the prrmwlur~s, must h+v~ the os$i’~nedr~s,]onsihilitics, Accepting
this, they can procwd to c{{rr,yout the elements of n program necessar,v
to control accifient.s.Thn tr,anngenwntchain nhovc the supervisors
shares this saf~t,yrp?tponsihillt,y,perhaps In a mor~ l{mited wa,y,hut



c is~rly their support is rrqu-![+din the many elements of the safety
program: reiteration 01 Pt:’?ic’y,provision of resources, and the
willingness to exert a %ca’f and.

We start off here with T: ,,~gementleadership and the importance of
ass!~neclresponsibility. It is very simple when management says,’’This
is our establishment. ‘~~,: ,Jposeto proceed in a certain way. We want
a certain level of s+fl~~ These cannot be left to words, however.
In one of his King Aer]-y,o;ks, Shakespea~e, speaking of the king
walking among the tro:qs on the night before battle, used the phrase “a
little bit of Henry in the night.” Management leadership as a policy
which is printed on a piece of paper to give out to new employees or
which is recited hy the personnel people to a new employee during
orientation is great. But this consists only of words. It cannot be
left at words; it,requires not only management policy but also
leadership--and p:,r?.icipation.If safety is left entirely to the
safet:’penpl” +~ accomplish, it is going to he inadequately, poorly,
and somei,iir:~ineptly done. When management participates in as well as
expresses a pclic.y,doing more than merely making statements, an
important step is taken toward safety.

On Written Procedures—

The more hazardous an operatiorl,the more necessary it is that
there be a procedure thought out ahead of time and checked by competent
higher authority, not by remote aut’’loritybut bj’close and competent
authority. Tl,emore haza:-dousthe operation, the greater is the need
for the procedure thti.+ is expressed h.ythe people who do the work,
reviewed by people who a;-~competent In the work, and endorsed h,y
higher authority, M us sdhstitute now for the word “hazardous” --
because, in view of the histcry <f nuclear energy mri the history of
nuclear saf~t,y,h.yno stretch of the imagination can we say that criti-
cality is fairly characterized as a high risk. We can substitute for
the word “hazarclnus”the word “sensitive,” the words “operation that
can create tremenrhwlspuh;ic reaction,” or the word “expensiv~.” So,
wherever we have an opt?ratiunthat can b~ char(~cterizcdby these c+x-
tremes--the extremes of hazardous, expensi’~e,or causing ~evere public
reactic!n--ver,vreal )“(?as(Jn exists for procedures that are thought out,
reviewe~, and approved. Although th~sc procwlures have been done in a
thr)ughtFuland considerate fashion, they were not given t.ous as though
from Mt. Sinai, Pngt=avedin stone, They were procedures created b,y
man, Therefore !h(~.yrequire a follow-up on a nerlm!ic or a nrmp~riodic
basis so long as the proc~cluresare viahlo. Ther~ are many means for
us to find our way to th~ propm path. There is not just.onc wa,y. 1
fe~l no great concen about consistenchvor conformity. Procedures
should he lnokwl at, HPViPWd, testpri,check~cl,etc.

OrlProfltlnl from Acc14~nts2-—-----..—. —-_....._.—.-.. —

As acclrlcnt,s~rc rar~ly Acts nf Gorlcompnt,rnt,lnv~stlqatlnnswill
show errnrs of omission and commission which must,hr corr~ctcd if
inclcedan,ygood is tn rnm~ of an untuward evpn:,,



The second greatest tragedy of an accident is the failure to profit
from the loss, the failure to Improve, the failure to make the futuw
less likely to see a recurrence of the same or similar accidents, Thus
it is indeed seemly for accidents to he carefully examined, to he
discussed in detail and to intrude prominently in our future actiors.

A new technology may introduce’~~ew risk, or combinations and
enhancement of old risks, but such risk lessens as the development of
the technology results in new knowledge. Publication and use of ac-
cident information is an important element of that knowledge.

On Safety Tralning2

Safety traininq for a newemplo.yee is often started within an
organization in a “new employee orientation program.” This program is
usually carried out by the personnel d~~artment, and perhaps the safety
and health departments participate. These are good programs, and they
are helpful to the sup~rvisor by relieving hfm of many administrative
d:tails, I play a role in these programs myself. I do not turn this
responsibility over to the personnel department, because I feel I cicit
better and that 1 should do It, Still, what I do in safety orienta-
tion for the new employee Is not nearly so important as what the super-
visor can do to impress the new employee. The s: ,ervisor is c?oser to
the employee and to the operation and can make the stronqest impression
on the new employee.

On Ea~of Criticality Safet~4

ABSTRACT
Four of thp earnest critical assemhl!es involvinq enriched 235U

are described. The safety procedures employed for them are discussed
in detail.

The Water Roile:. A uranyl sulphate solution was mrot~ly air-
pumped from an ever-safe vessel Into the reactor sphere above.

The Dragon Experiment. T% reactor was constructed so that a sluq
dropped through an assembly (t t.hof active material) gave ~ divergent.
chain reactlcn lastlnq for 1/1 1 sec and supportetlby prompt neutrons
alone, An Ingenious mecnanlca structure with multiple safety devlcrs
and Interlocks gave a high degree of safety to the exp~rlment..

The “Drop-Leaf” Assemhl,v. A hydroqenous reflector in the form of
paraffin slabs was stacked around an enriched uranium assembly; part of
the reflector was built upon a hlngml leaf supported by a prop tfiat
could he displaced electrically or by hand, using a long cord,

The MovalJle-TableAssembly. A critical asscmhly was cllvldcdlJP-
twccn a stationary tahlc and a movaltletable that cculrlbe remntcl,y
mnnlpulatcd to achieve crltlcallty, Several Indopend(’fltsafety Jcvlcos
could dlsnssemhl~ the active mat.erinlIn case of hlqh radlatlnn or
utlllty fillllli’r?,

Con~;luslnnsilrcdrawn from comparison of thwe well-planned ~xperl-
mnnts with th(!enrl,yhand-nss~mhly accidents,

,.,



Conclusions
Any history of safety usualiy recognizes the enormous influence

that %:ciclentshave on the safety standards and procedur% employed
thereafter. Actuall.v,the Water Boiler critical assembly and the
Dragon experiment were car?ied out before the early hand-assembly
fatalities, and the Snell ninged-table experim~nt was conceived before
the first hand-assembly accident. The Oak Ridge experiment by Beck and
his coworkers followed the first hand-assembly fatality and ma-yhave
been influenced b,ythat accident.

The two fatalities from direct-observation accidents have been
described in the literature. These incidents should be ot only his-
toric interest now because the techniques employed then would not even
be considevecltoday. However, there are powerful lessons to he learned
from the early history of criticality safety as well as the early
history of criticality accidents. Experiments thought out ahead of
time and subject to cliscilssictn between the experimenters and their
principals, a procedure to be prepared by the person doing the work and
reviewed h,vhigher authority competent in the nature of the work, and a
test of equipment and procedures uncier“inert dry run” cJr“dunmy”
circumstances: these are the elements of safety. On the other hand,
actions of individuals without sufficient training or practice,
supervision of direction, procedural control or review, give much less
assur~nce of safety.

On Requirements for the Possib?e5

Despite the introduction nf risk from new technologies, society
tends to become safer. Any new risk tends to he reduced as the tech-
nology becomes more widely used, or, conversely, new technologies may
have to prove their safety before full acceptance.

A typical, if somewhat extreme, example is regulation concerning
pprmissihle occupcltinnalexpns:mes to fonizing radiation. During the
early ,yearsof this century L!Q dcnqt?rsof radiation were recoqnlzed.
However, only qualitative stanriardswere used, “If the individual
showwl reddening of the skin, ltf’has received too ml~ch.”

In the i!J20’:;th~ first limits were s,’th,ya national body ~t 100
rem pcr ,y~ar. Tn 1934 this limit was red~ced one-tbfrclh.Yan int,er-
nat.ionalbody and reduced two-thirds hy a Llnit(!dStates regulat~on. In
JS150the international standard permissive dose was dow~ to 15 rem per
year. Before thf decade was over, this was further reduced two-thirds
and is tofla.yat,5 rem p~r year, Even with this relatively low per-
missible ?im!t, the number of workers exposed who approach the ?Ilcwed
lev~l Is only a few percent, , . ,

While onc might fairly arqu~ that tl,isexaggcrat~d reduction is an
rnnrmcus effort for a small gain in safety, it does r~flect.th~ puhllc
d[’~iresand concern for exotic ritk.

This dramatic chang~ In safet,ylevel was accomplished by regu-
lation, hy direction, hy stat,e-of-the-artimprnvem~nts, and b,yrealiza-
tion that thinq: ought to be and could IN done more safely -- in other
words, 1~.ychal~engc and reexaminnt.innof work methods.

In the matter of safct.ystandar~lsfor avnirllnghazards of Ionizing
radiation wc hcqin to SPrIwhfit.1 will cilll Ilrncrfort,h“a r~qulrerncnt
for the possihlc.”



On the Value of Enlightened Challenges

Safety thrives on challenge--challenge not for its own sake, bJt
challenge for the need to reexamine the work environment and work
methods.

While it is not always clear that something can be made absolutely
safe it is generally certain that an environment or a procedure can be
made safer.

Challenge works in both directions. Changes suggested in the name
of safety should be able to withstand challenge.

Is the regulation or recommenriation,existing or new, relevant to
risk? IJ the cause of accident prevention served by the expense or
effort? Or can safety be better served by emphasis on other priorities
of occupational risk?

Authority alone will not create truths. Regulations bearing the
endorsement only of governmental bureaus will be less likely to fins
useful acceptance than the historic consensus standards. Of course,
many of the voluntary consensus standards were written as quides rather
than as realllationwith the force of law. I believe OSHA has generally
used these effectively and in relation to risk. Only continuous and
enlightened challenge with insistence on relevancy to risk will avoid a
numbing encroachment h,ya ton powerful executive branch which can lose
its sense nf mission and become self-serving without that chailenge.

On Public Acceptance of a New Risk6

My observations on the public acceptance of new risk leads me to
concluch?that an understanding of the nature and consequences of poten-
tial misadventure may he as important as an accident-free experience.
Too often does one see the concept of “maximum credible accident”
become like the childhood boast of “my daddy can lick ,yourdaddy” or “I
can figure out a credible accident more maximum than yours.” Socm it
is the credibility tnat gets strained and once this begins it is like
,yearninqfor the superfluous - without limit and of little use.

At the other end of the numbers spectrum In consld ●atic)nnf risk
one finds the groping towards zero. While three is q..~l;agreemmt, at
least at the technical if not the polltical level, that zero risk
cannot honestly be claimed, nevertheless cm flnck again this compet;-
titm for an unassailable position so close to zero that the r!lfferencn
Is not real. To phrase the tlewpnlnt “I can think of a negative ex-
ponent which Is a larger integer than yours.” P,cccntly n a reactor

4failure anal.yslsI came across a risk alleged to be 10-l’; I freel.v
confess an Inahl’llt.ytc comprehend such a numhcr.

on Prnplmts of lloofi7——

Wlt.hth~ Increawl social awareness of risk In recent years has
br!enth~ ~arall~l development of the “prophets of doom.” These are the
indivldu,~lsand groups W!M VIQW science acd technolog.vas plunglng
ahead, guldod only hy t}lrlrown Internal value s,yst~ms,applvlng new
knowledge hastll,ywithout regarA to h[lmanand ~sthctlc consequences.
In tho force of this advi+nce,according to the usual indictments, the
Indlvid:::\l1s almost h~~lplms. Ther~ Is lltt,l~doubt of th~ t.rut.hIn



the accusation that science and tecfinologyhave introduced new risks.
I believe it is equally true that there has been a historical gain in
safetmythrough technical changes. To interrupt this gain by a demand
for a demonstration of absolute safety would he a tragedy which I hope
we could avoid.
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